the key advantage of a long lateral interaction length along the entire flat resonator sidewalls, and thus potentially ease the tight constraint on the sub-micrometer air-gap separation between the resonator and the side-coupled waveguide. The p-pillar also eliminates the microring inner sidewall surface scattering loss. However, one major concern of the polygonal p-pillar resonator design is the high cavity loss due to sharp cavity corners [3] . Recently, we experimentally demonstrated laterally waveguide-coupled octagonal p-pillar resonators with designed rounded corners [4] , and suggested that the round-corner design may be effective in mitigating the cavity corner-leakage problem.
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In this summary, we report for the first time to our knowledge, an experimental demonstration of laterally waveguide-coupled hexagonal p-pillar resonators with designed round-corners in silicon nitride (SiN). Our experiments reveal highly efficient coupled nearly singlemode resonances in large-sized hexagonal micropillar resonators with an optimized rounded corner radius. We also numerically simulate small-sized devices and observe the mode-field pattern evolves from a 6-bounce mode to a whispering-gallery-like mode as the resonator corners become rounded.
We employed standard silicon microfabrication processes as detailed in [3, 4] We employed conventional laser wavelength scanning technique as detailed in [3, 4] to characterize our devices. Laser light was end-fired to the input port using a tapered polarization-maintaining singlemode fiber. Figures 2 (a) -2 (d) show the measured TE-polarized (E-field 11 chip) throughput spectra of the waveguide-coupled hexagonal p-pillar resonator filters with various R. The throughput intensities are normalized with the input tapered fiber transmission. We observed at R = 15 pm (Fig. 2 (c) ) nearly singlemode resonances, with a maximum coupling efficiency exceeding 99 %. While the measured free-spectral range (FSR) of R = 0 pim ( Fig. 2 (a) ) and of R = 10 pm ( Fig. 2 (b) ) are consistent with resonance modes of 6-bounce round-trip ray orbits [3] , the measured FSR of R = 15 pm (Fig. 2 (c) ) is likely to suggest whispering-gallery (WG)-like modes. Figure 2 (d) shows the measured WG multimodes of R = 25 pm (circular microdisk).
Figure 2 (e) shows the Q factors of the most pronounced resonances (denoted by arrows) within a FSR as a function of R. The Q factor increases gradually as R increases from 0 pm (sharp-corner) to 20 pm (highly rounded corners), and increases steeply as R increases from 20 pm to 25 pm (circular microdisk). This suggests that the cavity loss steadily drops by rounding the corner radius, and the cavity loss is significantly improved as the cavity shape becomes circular. The sharp rise in Q may also signal a transition from a 6-bounce mode to a WG mode. Figure 3 (a) shows the calculated Q factor as a function of round-corner radius R for TE polarization. R = 5 ptm represents a circular microdisk. The Q-factor dependence on R of the simulated small-sized devices qualitatively agrees with our measurement, with a gradual rise in Q as R increases from 0 gim to 3.5 gm, and a relatively steep rise in Q as R exceed 3.5 gim.
We further simulated the steady-state mode-field patterns at various R in order to interpret the rise in Q. Figures 3 (b) and 3 (c) show the steady-state mode-field patterns at R = 0 ,um and R = 4 jim (highly rounded corners). At R = jiAm, the mode-field pattern suggests a 6-bounce mode, with mode-field distributed over the entire microresonator and a relatively small microresonator internal-field enhancement. At R = 4 jim, the mode-field pattern suggests a WG-like mode, with mode-field concentrated near the microresonator rim and a relatively large microresonator internal-field enhancement. Thus, by significantly rounding the hexagonal microresonator corners, our simulations suggest a transition of modes from a 6-bounce mode to a WG-like mode, and accompanied with a significant rise in Q. In summary, we experimentally demonstrated laterally waveguide-coupled hexagonal micropillar resonators with designed round corners in silicon nitride. Our data revealed highly efficient coupled nearly singlemode high-Q resonances in 50-jm sized hexagonal micropillar resonators with an optimized rounded corner radius about 15 jim. We obtained an optimum coupling efficiency exceeding 99 %. Our two-dimensional FDTD simulations of a 10-jm sized hexagonal microresonator device suggest a transition from 6-bounce modes to whispering-gallery-like modes as the resonator corner is significantly rounded. Our future work will seek to address the phase-matching condition between the side-coupled waveguide and the round-corner hexagonal micropillar resonators, and to demonstrate our devices on silicon-on-insulator substrates.
